8 that pain in some way effects the selection of movement velocity. It appears that 1 induced pain sufferers are able to achieve equivocal speeds but "choose" not to. This 2 suggests a resetting of the "velocity" control from the nervous system when the body 3 is "in pain" as it is not task specific (Simmonds, 2006 an alternate trunk muscle strategy and appears to suggest that pain (experimentally 22 induced) may have the capacity to drive change in trunk muscle activation strategies. 23
Moreover, following the pain-movement coupling, a period of uncoupling was 24 completed where a return to the original activation patterns were observed, further 25 suggesting pain may be the key instigator for these changes. Unfortunately no real 1 numbers were reported making the interpretation of the magnitude of effect or an 2 effect size calculation not possible. Importantly this method of inducing pain enables 3 the observation of non-immediate changes whilst minimising the impact of other 4 potential variables. Saline injection is very short lasting and is unable to study the 5 subtle changes occurring over time, whereas electric shock can be delivered over a 6 longer time period allowing the lumbar system time to adapt to the noxious stimulus. conflicting results due to methodological differences in analysis techniques and tasks 15 completed (see Table 1 identical to the painless trial (equivocal range and velocity), only the injected side 22 displayed alteration (Zedka et al., 1999) . Therefore it appears that the spine still has 23 the functional reserve to achieve more selective muscle activation patterns in these 24 temporary pain states, but an alternative strategy is adopted. This could reflect an 25 attempt to avoid asymmetrical loading associated with unilateral muscle activity or a 1 more gross reaction where the nervous system switches to function in an altered 'pain 2 mode' regardless of the location of pain. This finding has also been seen during gait 3 time. The pain source in these subjects is likely to be the nociceptors within the 21 muscle, irritated chemically and locally, the presence of which in true clinical LBP is 22 not known. It is also noteworthy that these experiments often involve injections at the 23 level L3 (see Table 1 ) whereas clinically the highest incidence in LBP is known to be 24 the two lower levels. Furthermore, due to the transient nature any alteration in central 25 pain processing will be minimal, as will the levels of concern regarding uncertainty 1 about the personal meaning of their LBP. 
Pain relief models 23
Obviously in order to overcome the limitations of the experimental pain model a 1 painful clinical sample could be studied and the effects of pain relief investigated. The 2 effect of pain relief on muscle testing has shown mixed results (see Table 2 injections to induce pain relief in chronic sufferers, failed to detect a significant 10 change in muscle function as measured by an isokinetic through-range resistance task. 11
It is important to note however that the researchers struggled to achieve a significant 12 reduction in pain in all three studies with visual or verbal analogue scale (VAS) 13 changes ranging from 0.9 to 21.2 mm. This may reflect the underlying pathological 14 changes or subtle differences in baseline characteristics (see Table 2 Harilainen, and Gronlund (1989) displayed immediate improvements in flexion and 22 rotation range of motion following an 18.3mm reduction in VAS (see Table 2 ). This show that that the fastest speed achieved by the chronic LBP group was equivocal to 17 the preferred speed of the control group. These results suggest that chronic LBP 18 subjects may actually be unable to achieve the same movement speeds, something whether the task evoked pain at the time of testing, resulting in an unwillingness to 22 move faster due to pain provocation or whether the LBP sufferer just doesn't have the 23 functional capacity to produce the same speed, due to some unknown mechanism. 24 However, following pain relief induced by a superficial heat wrap, the LBP group 25 significantly increased their sit-to-stand speed, interestingly only at the preferred 1 speed. Therefore pain relief may have resulted in an adaptation of the lumbar spine 2 system through its neural control causing a shift away from its "pain" setting 3 (Simmonds, 2006) Moreover, due to the specific nature of the changes it could be argued that the effects 7
were unlikely due to changes in the deeper tissues known to be influenced by heat 8 (Bass et al., 2007), but rather due to the simple relief of pain. 9
In summary, there is some evidence to suggest that pain relief results in an automatic 10 increase in movement velocity when the self selection of speed is permitted during 11 functional tasks. It appears feasible that pain relief may be able to alter the ROM but 12 the true magnitude of effect suggests questionable clinical significance. It remains 13 unclear as to how pain relief affects muscle function as the results are variable. 14 Isometrically, performance is improved; however through range strength testing 15 shows no effect. It is questionable how an improvement in maximal muscle testing 16 relates to functional daily tasks, which seldom require the full capacity of the lumbar 17 muscles and no EMG studies have been conducted. 10-420 months.
Mixed diagnosis.
Sorenson test.
IV fentanyl 1μg/kg. 
